Quantitative ultrastructure of the luteal cell of the 16-day-pregnant rat and its relation to progesterone secretion.
The ultrastructure of luteal cells of five Day-16 pregnant rats were examined morphometrically to determine the relationship between the quantity of steroidogenic organelles and membranes and reported rates of progesterone secretion (2.3 micrograms/h). Each rat had 11.8 +/- 1.0 corpora lutea (mean +/- s.e.m.) with an average volume of 4.5 +/- 0.1 microliter. There were 210 000 +/- 10 000 luteal cells per CL and the luteal cell cytoplasm was composed of smooth endoplasmic reticulum (18%), mitochondria (10.6%), lipid droplets (8.9%) and granules (0.6%). The surface area of the smooth endoplasmic reticulum was 192 cm2 per CL, and that of the outer and inner mitochondrial membranes was 20 and 34 cm2, respectively. For each square micrometre of these membranes, respectively, 62, 590 and 355 molecules of progesterone would have been secreted per second. The luteal cell appears to secrete its major steroid hormone at a rate 50 times greater than that reported for the Leydig cell of the testis when secretion is expressed in terms of molecules per unit mass of steroidogenic cell or area of steroidogenic membrane.